S3
A Speedwave Xpert microwave digester, (Berghof, Germany) was used to decompose the ionic liquid prior to elemental analysis. Ionic liquid leachates (10-60 mg) were weighed and mixed with 7 mL of 65 wt% HNO3 in a DAP-40 pressure vessel. The digestion program regarding to temperature and pressure is presented in Table S1 . Table S1 . Microwave digestion program with DAP 40 vessels Inductively-coupled plasma optical emission spectrometry (ICP-OES, Optima 8300, PerkinElmer) was used to measure the metal contents in the aqueous and digested samples. A series of standard solutions containing samarium, cobalt, copper, iron and zirconium were analyzed to obtain calibration curves for sample analysis. Gallium was used as internal standard to track the performance of the analysis. The uncertainty of ICP-OES analysis is ± 5%.
A Bruker S2 Picofox total reflection X-ray fluorescence (TXRF) spectrometer was used to determine the metal concentrations in the aqueous and ionic liquid phases after stripping with NH3 solutions. The samples were diluted 50 times with water containing 5% Triton X-100 for the aqueous samples and with ethanol for the ionic liquid samples. Gallium was added as the S4 internal standard. The sample carriers were pretreated with a silicone solution in isopropanol (30 µL) by drying at 60 °C for 30 min, then 5 µL of the diluted samples was dispensed on a quartz and analyzed after drying at 60 °C for 30 min. The uncertainty of TXRF analysis is ± 10%.
A nuclear magnetic resonance (NMR) spectrometer (Bruker Ascend, 400 MHz) operating at 400
MHz for 1 H, 100 MHz for 13 C and 162 MHz for 31 P was used to record NMR spectra of the ionic liquids All samples were dissolved in DMSO-d6 using tetramethylsilane as an internal reference compound for 1 H and 13 C NMR. Raman spectra were measured on a Bruker Vertex 70 spectrometer with RAMII Raman module laser (1064 nm), at a power of 500 mW. 
